§ 1. Introduction and Preliminaries
There has been some interest in the theory of braided Hopf algebras (braided groups) or Hopf algebras in braided categories D, . Applications in physics include the spectrum generating quantum groups and the constructions of inhomogeneous quantum groups. Applications in pure mathematics include the proof of Schur's double centralizer theorems in [CFW] , [FM] , [XSW] and the complete classification of all pointed Hopf algebras of dimension p 2 or p 3 , and also linearly recursive sequences [NT] .
than the braided Hopf algebras in H M for H quasitriangular or in H M for H coquasitriangular. Thus, a natural and further question is: Does there exist a more general method to construct a braided Hopf algebra in the Yetter-Drinfeld categories?
We give a description about this in this paper, this is one motivation of this paper. Another motivation is due to and [D] Section 3 is concerned with the conditions under which B and B above respectively become braided Hopf algebras.
The main results of the paper are some detailed calculation of the braided Hopf algebra B living in the category of modules of a quasitriangular Hopf algebra ðH; RÞ associated to a dual pairing Hopf algebra ðB; H; tÞ and of comodules of a coquasitriangular Hopf algebra ðH; hjiÞ associated to a dual R-Hopf algebra pair ðB; H; RÞ, these results are investigated in Section 4.
Throughout this paper, k denotes a fixed field and ðH; m H ; 1 H ; D H ; e H Þ a Hopf algebra over k with multiplication m H , unit 1 H , comultiplcation D : H ! H n H and counit e : H ! k. We use Sweedler's Hopf algebra notation [Mont, Sw] and use the ''sigma'' notation for D : DðhÞ ¼ h 1 n h 2 , for all h A H, where we omit parentheses on subscripts and the sum notation. S H denotes the antipode of H. S À1 H denotes its composition inverse if S H is bijective. All maps are k-linear, n means n k unless otherwise specified, etc. [DT, Sect 3] ), a coquasitriangular Hopf algebra is a pair ðH; hjiÞ where H is a Hopf algebra over k and hji : H n H ! k is a k-linear form which is convolution invertible in Hom k ðH n H; kÞ such that the following hold: Now, we assume that the following condition (A) are satisfied: Then, we define: In what follows, we postulate the following condition (2.15) and (2.16) respectively instead of the equation (2.2) and (2.6). In the condition (A). with a H-module structure defined by (2.12), and H-comodule structure defined by (2.14) respectively. The coalgebra structure and unit in B coincide with those of B. The multiplication is given by (2.13).
Proof. Similar to that of the theorem 2.3. respectively, and suppose further that where a; b A B, h A H. Similarly, Theorem 2.4 can be reformulated in a symmetric form, which will give a construction of bialgebras in H H YD. These reformulated statements look simpler than the original, although here one has to assume that the antipode S of H is bijective. § 3. Braided Hopf Algebras Let H be a Hopf algebra with a bijective antipode S, and B a Hopf algebra with an antipode S B . In this section we give a su‰cient condition for the braided bialgebras as defined in § 2 to be a braided Hopf algebra. At first, we assume that the following condition (B) is satisfied: where the second equation follows (1.8) and (1.1); the third follows using the (2.1), (1.8) and (1.1); the forth follows equations (2.5) and (2.9), completing the S is a morphism in H YD H 2 . Using (2.6), one has that Sb 1 ? b 2 ¼ eðbÞ holds. We also have here the second identity follows the formulae (2.9), (1.1), and (1.8); the third follows (3.3) and (2.9); the forth is given via the formulae (2.1), (1.2), (1.5) and (2.9). As required. This completes the proof of the proposition 3. 
shows the equation (2.6). Then, using definitions, and (2.4), we can obtain: The multiplication is given by (4.11). Its antipode is defined by (4.12).
By the theorem 4.1, we give an example explicitly as follows. Example 4.6. Let H 4 be the Sweedler's 4-dimensional Hopf algebra, i.e., H 4 is a free k-module with basis 1; x; y; z and its Hopf algebra structure is defined by 
